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(54) I mage i nput/output system 

(57) According to the invention, a power supply for 
an image sensing device is obtained from a printer to 
prevent consumption of the battery. When the image 
sensing device is connected to the printer, a power 
management unit checks if electric power can be sup- 
plied from the printer. When electric power can be sup- 
plied from the printer, the power management unit 
switches the power supply from the battery to a power 
supply receiving/supplying unit that receives electric 
power from the printer. In this case, if the remaining 
capacity on the battery is small, the battery is charged 
by electric power from the printer. Also, the luminance of 
a display unit is increased, or the operation frequency of 
a control unit is raised. On the other hand, when electric 
power cannot be supplied from the printer, the power 
management unit switches the power supply to the bat- 
tery. In this case, the power management unit reduces 
consumption power by decreasing the luminance of the 
display unit or reducing the operation frequency of the 
control unit. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an image input 
device which can be directly connected to an image out- 
put device without any intervention of a printer server 
such as a personal computer and its control method, 
and an image input/output system. 

RELATED BACKGROUND ART 

Along with the spread of digital image sensing 
devices such as digital cameras, digital video cameras, 
and the like, the techniques that can facilitate handling 
of digital image sensing devices have been developed. 
As one of these techniques, a direct connection 
between a digital image sensing device and a printer is 
known. With this technique, an image sensed by a dig- 
ital image sensing device can be directly printed by a 
printer without intervention of any personal computer or 
the like. For this reason, the direct connection between 
the digital image sensing device and printer promotes 
use of digital cameras by users who have no personal 
computers. 

A connection between a digital image sensing 
device and personal computer or a connection between 
the digital image sensing device and printer upon direct 
printing is realized by one of wireless and wired meth- 
ods. Both the methods consume the battery of the dig- 
ital image sensing device much to transfer data from the 
digital image sensing device, to check an image on a 
viewfinder of the digital image sensing device, and so 
on. That is, upon data transfer to a personal computer or 
direct printing, the user must connect two cables, i.e., a 
cable for data transfer and an AC adapter for supplying 
electric power to the camera. 

SUMMARY OF THE INVENTION 

The present invention has been made in considera- 
tion of the above-mentioned prior art, and has as its 
object to obviate the need for connecting a power sup- 
ply line to a digital image sensing device upon data 
transport and to prevent battery consumption or short 
battery during the transport. 

In order to achieve the above object, the present 
invention comprises the following arrangement. 

That is, there is provided an image input/output sys- 
tem built by connecting an image output device and an 
image input device, 

the image output device outputting an image sig- 
nal received from the image input device, and supplying 
electric power to the image input device, and 

the image input device being connected to the 
image output device via a connection cable to transmit 



image data to the image output device and to receive 
the electric power supplied from the image output 
device, and having a power supply unit, and a power 
supply control unit for determining whether to receive 

5 the electric power from the image output device, for, 
when it is determined that the image input device can 
receive the electric power from the image output device, 
using the electric power from the image output device, 
and for, when it is determined that the image input 

10 device cannot receive the electric power from the image 
output device, using electric power from the power sup- 
ply unit. 

There is also provided an image input device com- 
prising: 

connection means connected to an external appa- 
ratus which exchanges data with a connected 
device, and can supply electric power to the device; 
a power supply unit; and 

20 a power supply control unit for checking if electric 
power can be received from the external device, for, 
when it is determined that the electric power can be 
received from the external device, using the electric 
power from the external device, and for, when it is 

25 determined that the electric power cannot be 
received from the external device, using electric 
power from the power supply unit. 

Furthermore, there is provided a method of control - 
30 ling an image input device, which has a power supply 
unit, is connected to an external device, and is driven by 
electric power supplied from one of the external device 
and the power supply unit, comprising: 

35 the determination step of checking if electric power 
can be received from the external device; and 
the power supply control step of using the electric 
power from the external device when it is deter- 
mined that the electric power can be received from 
40 the external device, and using electric power from 
the power supply unit when it is determined that the 
electric power cannot be received from the external 
device. 

45 Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of the specification, illus- 
55 trate embodiments of the invention and. together with 
the description, serve to explain the principles of the 
invention. 
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Fig. 1 is a block diagram of an image input/output 
system; 

Fig. 2 is a block diagram of a power management 
unit; 

Fig. 3 is a flow chart showing the power supply con- 
trol sequence in an image sensing device of the first 
embodiment when it is connected to a printer; 
Fig. 4 is a flow chart showing the power supply con- 
trol sequence in an image sensing device of the 
second embodiment when it is connected to a 
printer; 

Fig. 5 is a diagram showing an example of a net- 
work system built using a 1394 serial bus; 
Fig. 6 shows the elements of the 1394 serial bus; 
Fig. 7 shows the address space in the 1394 serial 
bus; 

Fig. 8 is a sectional view of a 1394 serial bus cable; 

Fig. 9 is a chart for explaining DS-Link coding of the 

data transfer format adopted in the 1 394 serial bus; 

Fig. 10 is a diagram showing an example of the 

hierarchical structure of nodes; 

Figs. 1 1 A and 1 1 B are diagrams for explaining bus 

arbitration; 

Fig. 12 is a chart showing progress of asynchro- 
nous transfer along with passage of time; 
Fig. 13 shows an example of the packet format in 
asynchronous transfer; 

Fig. 14 is a chart showing progress of isochronous 
transfer along with passage of time; 
Fig. 15 shows an example of the packet format in 
isochronous transfer; 

Fig. 16 is a chart showing progress of both iso- 
chronous transfer and asynchronous transfer on a 
bus along with passage of time; 
Fig. 1 7 is a flow chart showing the sequence from 
bus reset until data transfer is ready to start; 
Fig. 18 is a detailed flow chart showing the 
sequence from bus reset until root determination; 
Fig. 19 is a flow chart showing the sequence from 
root determination until the end of ID setup; and 
Fig. 20 is a flow chart showing the arbitration 
sequence. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[First Embodiment] 

(Arrangement of Digital Image Input/Output System) 

Fig. 1 is a block diagram of an image input/output 
system which is built by connecting a digital image 
sensing device 117 such as a digital camera or the like 
serving as an image input device, and an image output 
device 118 such as a printer or the like via an interface 
such as an IEEE 1394 serial bus. The present invention 
will be described hereinafter with reference to this block 
diagram This embodiment will exemplify a case 
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wherein the digital image sensing device and printer are 
directly connected to each other, and the digital image 
sensing device can receive electric power from the 
printer. 

s In Fig. 1, the image sensing device 117 obtains a 

sensed image signal by a CCD in an image sensing unit 
101. The sensed image signal is subjected to color 
image processing such as color conversion, filter 
processing, and the like in an image processing unit 

10 102, and is converted into image data. A control unit 
104 controls a display control unit 106 to display the 
image data on a display 105, and stores the image data 
in a memory 103. 

The control unit 1 04 controls a power management 

is unit 1 08 on the basis of information sent from the printer 
118 via a data l/F unit 107. In this case, a recognition 
signal of a printer, a signal indicating enable/disable of 
power supply via a connected cable, status of the output 
device, and the like are received from the printer 118. 

20 Fig. 2 shows the arrangement of the power man- 
agement unit 108. A power detection unit 202 measures 
the power supply capacity supplied from the printer 1 1 8, 
and detects whether to obtain the power supply capac- 
ity required for operating the image sensing device 117. 

25 When it is confirmed that the power supply capacity 
from the printer 118 detected by the power detection 
unit 202 is large enough to operate the digital image 
sensing device 117, the power supply of the digital 
image sensing device 117 is switched from a battery 

30 109 to that of the printer 118 obtained via a power sup- 
ply receiving/supplying unit 110. Also, the power man- 
agement unit 108 detects the remaining charge on the 
battery 109. When the remaining charge is small, the 
power management unit 108 supplies electric power 

35 from the power supply receiving/supplying unit 110 to 
the battery 109 by a switching control unit 201 so as to 
charge the battery 109. 

When image data sensed by the image sensing 
device 1 1 7 is to be printed out, the image data is sent to 

40 a data l/F unit 1 1 1 of the printer 1 1 8, and is subjected to 
processing such as table conversion, RGB -> CMYK 
conversion, binarization, and the like in an image 
processing unit 1 1 5. The processed data is sent to a 
printer engine 116, and is printed out. 

45 The digital image sensing device 1 1 7 is connected 
to the printer 1 18 via a two-way interface to recognize 
that it is connected to the printer 1 18 and to determine 
the power supply capacity supplied from the printer. As 
an example of the two-way interface for this purpose, 

so the IEEE1394 standards used in the system of this 
embodiment will be explained below. 

(Outline of IEEE1394 Technology) 

55 With the advent of home digital VTRs and DVDs, 
real-time, large-volume data transfer of, e.g., video data, 
audio data, and the like need be supported. In order to 
transfer such video data and audio data in real time to a 
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personal computer (PC) or to another digital device, an 
interface that has required transfer functions and can 
realize high-speed data transfer is required. The inter- 
face developed to this end is the IEEE1394-1995 (High 
Performance Serial Bus) (to be referred to as a 1394 
serial bus hereinafter). 

Fig. 5 shows an example of a network system built 
using the 1394 serial bus. This system comprises 
devices A, B, C, D, E, F ( G, and H and devices A and B, 
A and C, B and D, D and E, C and F, C and G, and C and 
H are connected to each other via 1394 serial bus 
twisted pair cables. These devices A to H are. for exam- 
ple, a PC, digital VTR, DVD, digital camera, hard disk, 
monitor, and the like. 

The connection methods between adjacent devices 
include both the daisy chain method and node branch 
method, and connections with a high degree of freedom 
can be realized. 

The individual devices have their own unique IDs, 
and recognize each other to build a single network 
within the range connected via the 1394 serial bus. By 
sequentially connecting adjacent digital devices via a 
single 1394 serial bus cable, each device serves as a 
repeater, and constitutes a single network as a whole. 
Also, the 1394 serial bus has a plug-and-play function 
as its characteristic feature, and when a cable is con- 
nected to each device, the device itself and its connec- 
tion state can be automatically recognized. 

In the system shown in Fig. 5, when a certain 
device is removed from the network or a new device is 
added to the network, bus reset is automatically done to 
reset the network configuration used so far and to 
rebuild a new network. With this function, the network 
configuration can always be set and recognized. 

The 1394 serial bus has a data transfer rate of 
100/200/400 Mbps, and a device having a higher trans- 
fer rate supports the transf er rate of neighboring devices 
and attains compatibility. 

Data transfer modes include an asynchronous 
transfer mode for transferring asynchronous data (to be 
referred to as Async data hereinafter) such as a control 
signal and the like, and an isochronous transfer mode 
for transferring isochronous data (to be referred to as 
I so data hereinafter) such as real-time video data, audio 
data, and the like. Both the Async data and Iso data are 
transferred in each cycle (normally, 1 cycle = 125 us) 
following a cycle start packet (CSP) that indicates the 
start of a cycle, while giving priority to Iso data transfer. 

Fig. 6 shows the elements of the 1394 serial bus. 

The 1394 serial bus has a layer (hierarchical) struc- 
ture as a whole. As shown in Fig. 6, the cable of the 
1394 serial bus is the lowest hardware layer, the con- 
nector of the cable is connected to a connector port, 
and hardware above the connector port includes the 
physical layer and link layer. 

The hardware is an actual interface chip. Of the 
hardware, the physical layer performs coding and con- 
nector control and the like, and the link layer performs 



packet transfer and cycle time control and the like. 

A transaction layer in firmware manages data to be 
transferred (transaction), and issues commands such 
as Read, Write, and the like. A management layer man- 
5 ages the connection states and IDs of the devices con- 
nected, i.e., manages the network configuration. 

These hardware and firmware entities essentially 
make up the 1394 serial bus. 

The application layer in software differs depending 
10 on the software used, and defines how to interface data. 
The application layer is defined by a protocol such as an 
AV protocol. 

The architecture of the 1394 serial bus has been 
described. 

15 Fig. 7 shows the address space in the 1394 serial 
bus. 

Each device (node) connected to the 1394 serial 
bus must have a unique 64-bit address. By storing this 
address in a ROM, the sender and receiver addresses 
20 in each communication can always be recognized, and 
a communication with the designated receiver can be 
made. 

The 1394 address bus is addressed by a method 
complying with the IEEE1212 standards. Upon setting 
25 an address, first 10 bits are used to designate the bus 
number and the subsequent 6 bits are used to desig- 
nate the node ID number. The remaining 48 bits are an 
address width given to each device, and can be used as 
a unique address space. The last 28 bits store informa- 
30 tion for identifying each device, designating use condi- 
tions, and so on as a unique data area. 

The outline of the 1394 serial bus technology has 
been described. 

The characteristic technique portion of the 1394 
35 serial bus will be described in more detail below. 

{Electrical Specifications of 1394 Serial Bus) 

Rg. 8 is a sectional view of the 1394 serial bus 
40 cable. 

In the 1394 serial bus, the connection cable 
includes a power supply line in addition to two pairs of 
twisted pair signal lines. With this configuration, electric 
power can be supplied to a device without any power 
45 supply, a device that suffers voltage drop due to failure, 
and the like. 

The prescribed power supply voltage in the power 
supply line ranges from 8 to 40 V, and the prescribed 
maximum current is DC 1 .5 A. 

50 

<DS-Unk Coding) 

Fig. 9 is a chart for explaining DS-Link coding erf the 
data transfer format adopted in the 1394 serial bus. 
55 The 1394 serial bus adopts DS-Link (Data/Strobe 
Link) coding. The DS-Link coding is suitable for high- 
speed serial communications, and requires two signal 
lines. That is, one of a twisted pair line sends actual 
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data, and the other sends a strobe signal. 

The receiver side can reproduce clocks by exclu- 
sively ORing the received data and strobe signal. 

As the merits of the DS-Link coding, higher transfer 
efficiency can be assured as compared to other serial s 
data transfer methods, and the circuit scale of a control- 
ler LSI can be reduced since no PLL circuit is required. 
Also, since no information indicating an idle state need 
be sent if there is no data to be transferred, power sav- 
ings can be attained by setting the transceiver circuits of 10 
the individual devices in a sleep state, and so on. 

(Bus Reset Sequence) 

In the 1394 serial bus, node IDs are assigned to the is 
individual devices (nodes) connected to recognize them 
as the network configuration. 

When the network configuration has changed, for 
example, when changes have taken place due to inser- 
tion/removal of a node or an increase/decrease in the 20 
number of nodes due to ON/OFF of their power 
switches, and a new network configuration need be rec- 
ognized, each node that has detected the changes 
transmits a bus reset signal onto the bus to start a mode 
for recognizing the new network configuration. The 25 
change detection method at that time is attained by 
detecting changes in bias voltage on the 1394 port 
board. 

Upon receiving a bus reset signal transmitted from 
a certain node, the physical layer of each node informs 30 
the link layer of generation of bus reset simultaneously 
with the reception, and transmits a bus reset signal to 
another node. After all the nodes have detected the bus 
reset signal, the bus reset sequence is started. 

The bus reset sequence is started by hardware 35 
detection of, e.g., insertion/disinsertion of cables, net- 
work abnormality, and the like, and is also started by a 
command directly issued to the physical layer by, e.g., 
host control from the protocol. 

Once the bus reset sequence has been started, 40 
data transfer is temporarily interrupted until completion 
of the sequence, and upon completion of the sequence, 
the data transfer is restarted in the new network conf ig- 
uration. 

The bus reset sequence has been descrfoed. 45 

(Node ID Determination Sequence) 

After the bus reset sequence, each node starts to 
assign an ID to the individual nodes so as to build a new so 
network configuration. A general sequence from the bus 
reset until node ID determination will be explained 
below with reference to the flow charts in Figs. 17, 18, 
and 19. 

The flow chart in Fig. 17 shows a series, of bus ss 
operations from generation of bus reset until data trans- 
fer is ready to restart after determination of the node 
IDs. 



In step S101, the bus reset signal generated in the 
network is always monitored, and if it is determined in 
step S101 that the bus reset signal is generated due to, 
e.g. p ON/OFF of the node power switch, the flow 
advances to step S102. 

In step S102, directly connected nodes declare the 
parent/child relationship so as to recognize the new net- 
work connections from the reset state of the network. If 
it is determined in step S103 that the parent/child rela- 
tionships are determined among ail the nodes, a single 
root is determined in step S104. Before the parent/child 
relationships are determined among all the node, the 
parent/child relationship is repetitively declared in step 
S102, and no root is determined. 

After the root is determined in step S104, node IDs 
are assigned to the individual nodes. The node IDs are 
set in a predetermined node order, and setting is 
repeated until IDs are assigned to all the nodes. If it is 
finally determined in step S106 that IDs are set for all 
the nodes, since a new network configuration has been 
recognized by all the nodes, data transfer between 
nodes is ready to restart in step S107, thus restarting 
data transfer. 

In step S107, the control enters the mode for moni- 
toring generation of the bus reset signal again, and 
upon detecting the bus reset signal, the control repeats 
the setting operations in steps S101 to S106. 

The flow chart in Fig. 17 has been described. Figs. 
18 and 19 are flow charts respectively showing the 
sequence from bus reset until root determination, and 
the sequence after root determination until IDs are set 
in more detail, in the flow chart in Fig. 26. 

The flow chart in Fig. 18 will be explained first. 

ff it is determined in step S201 that the bus reset 
signal is generated, the network configuration is tempo- 
rarily reset. Note that generation of the bus reset signal 
is always monitored in step S201 . 

In step S202, as the first step of the operation for re- 
recognizing the connections of the reset network, a flag 
indicating a leaf (node) is set in each device. Further- 
more, each device checks the number of nodes con- 
nected to its own port in step S203. 

In accordance with the number of ports detected in 
step S204, the number of undefined ports (for which no 
parent/child relationship is determined yet) is checked. 
Immediately after bus reset, the number of ports = the 
number of undefined ports, but as the parent/child rela- 
tionship is determined, the number of undefined ports 
detected in step S204 changes. 

Immediately after bus reset, only a leaf can declare 
the parent/child relationship. Whether or not the own 
node is a leaf can be recognized based on the number 
of ports detected in step S203. The leaf declares that 
'the own node is a child, and the node connected is a 
parent" in step S205. thus ending the operation. 

ff the node recognizes that it has a plurality of ports 
and is a branch, since the number of undefined ports > 
1 is determined in step S204 immediately after bus 
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reset, the flow advances to step S206 to set a flag indi- 
cating a branch, and that node waits until it accepts 
"parent" of the parent/child relationship declared by the 
leaf in step S207. 

If the leaf has declared the parent/child relationship 
and the branch has accepted it in step S207, the branch 
checks the number of undefined ports in step S204, and 
if the number of undefined ports is 1, it declares that 
"the own node is a child" in step S205 with respect to 
the node connected to the remaining port. After the sec- 
ond checking loop and the subsequent loops, if the 
number of undefined ports confirmed in step S204 is 
still 2 or more, the branch waits until it accepts "parent" 
from the leaf or another branch in step S207. 

Finally, if the number of undefined ports of one 
branch or, exceptionally, a leaf (if it does not operate 
quickly although it can declare "child") becomes zero as 
a result of detection in step S204, it is determined that 
the parent/child relationships of the entire network have 
been declared, and a flag indicating a root is set in one 
and only node, the number of undefined ports of which 
has become zero (i.e., it is determined as the parent 
port of all other nodes), in step S208. In step S209, that 
node is recognized as a root. 

In this way, the sequence from bus reset until decla- 
ration of the parent/child relationships among all the 
nodes in the network shown in Fig. 18 is completed. 
The flow chart in Fig. 19 will be explained below. 
In the sequence until Fig. 18, since the individual 
nodes have already been set with information of flags 
indicating leaves, branches, and root, the flow branches 
in step S301 based on the set flag. 

In the operation for assigning IDs to the nodes, ID 
assignment can be started from each leaf. IDs are set 
from smaller numbers (from the node number = 0) in the 
order of leaf -» branch root. 

In step S302, the number N of leaves (N is a natural 
number) in the network is set. In step S303, each leaf 
requests the root ID assignment. If there are more than 
one assignment requests, the root performs arbitration 
in step S304, and assigns an ID number to one winning 
node and informs the losing nodes of the failure result in 
step S305. In step S306, the leaf that has failed to 
acquire an ID issues an ID request again to repeat the 
above operations. The leaf that has acquired an ID 
broadcasts the acquired ID information to all other 
nodes in step S307. Upon completion of broadcasting of 
the ID information from one node, the number of 
remaining leaves is decremented by 1 in step S308. If it 
is determined in step S309 that the number of remain- 
ing leaves is larger than 1. the above-mentioned 
processing is repeated from the ID request in step 
S303. After all the leaves have broadcasted their ID 
information, N = 0 is determined in step S309, and the 
control starts ID setups of branches. 

The ID setups of branches are done in the same 
manner as in the leaves. 

In step S310, the number M of branches in the net- 



work (M is a natural number) is set. After that, each 
branch requests ID assignment of the root in step S311 . 
The root performs arbitration (for determining one 
branch) in step S312, and assigns the smallest unas- 

s signed ID number next to those assigned to the leaves 
to one winning branch in step S312. In step S313, the 
root informs the branches that issued the requests of ID 
information or the failure result. In step S314, each 
branch that has failed to acquire an ID issues an ID 

70 request again to repeat the above operations. The 
branch that has acquired an ID broadcasts the acquired 
ID information to all other nodes in step S315. Upon 
completion of broadcasting of the ID information -from 
one node, the number of remaining branches is decre- 

15 merited by 1 in step S316. If it is determined in step 
S317 that the number of remaining branches is larger 
than 1 , the above processing is repeated from the ID 
request in step S31 1 until all the branches finally broad- 
cast their ID information. After all the branches have 

20 acquired node IDs, M = 0 is determined in step S317 
thus ending the branch ID acquisition mode. 

After the above-mentioned sequence, since the 
node that has not acquired ID information yet is only the 
root, the root sets the smallest unassigned number as 

25 its own ID number in step S318, and broadcasts the ID 
information of the root in step S319. 

In this fashion, the sequence after determination of 
the parent/child relationships until ID setups in all the 
nodes is completed, as shown in Fig. 19. 

30 An example of operations in an actual network will 
be described below with reference to Fig. 10. 

Referring to Fig. 10, nodes A and C are directly 
connected to (root) node B as lower nodes, node D is 
directly connected to node C as a lower node, and 

35 nodes E and F are directly connected to node D as 
lower nodes, thus forming a layer structure. The layer 
structure and the sequence for determining the root 
node and node IDs will be explained below. 

After the bus reset is done, the parent/child relation- 

40 ship is declared between the directly connected ports of 
the individual nodes. In the parent/child relationship the 
parent is an upper node and the child is a lower node in 
the layer structure. 

In Fig. 10, after the bus reset, node A declares the 

45 parent/child relationship initially. Basically, the par- 
ent/child relationship can be declared in the order from 
a node having a node connection at only one port (to be 
referred to as a leaf hereinafter). Since such node can 
detect first that it has only one port connection, the node 

so recognizes that it is located at the end of the network, 
and the parent/child relationship is determined in the 
order from the node that has operated earliest. The port 
of the node which has declared the parent/child relation- 
ship (e.g.. node A between nodes A and B) is set as a 

55 child, and the port of the node that has accepted the 
declaration (node B) is set as a parent. In this way, the 
child and parent are determined between nodes A and 
B, between nodes E and D, and between nodes F and 
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D. 

Ascending one layer, the nodes each having a plu- 
rality of connected ports (to be referred to as branches 
hereinafter) declare the parent/child relationships in 
turn from those that received the parent/child relation- 
ships declared by other nodes. In Fig. 10, after the par- 
ent/child relationships between nodes D and E and 
between nodes D and F are determined, node D 
declares the parent/child relationship with respect to 
node C, and as a result the child and parent are deter- 
mined between nodes D and C. 

Node C that received the parent/child relationship 
declared by node D declares the parent/child relation- 
ship with respect to node B connected to the other node 
thereof. In this way, the child and parent are determined 
between nodes C and B. 

As a result, the layer structure shown in Fig. 10 is 
formed, and node B which has become parent nodes at 
all the connected ports is finally determined to be a root 
node. One and only root node is present in one network 
configuration. 

In Fig. 10, node B is determined to be a root node, 
but another node may be determined if node B that 
received the parent/child relationship declared by node 
A declares the parent/child relationship with respect to 
another node at earlier timing. More specifically, every 
node may become a root node depending on the trans- 
mission timings, and the root node is not always a spe- 
cific node even in an identical network configuration. 

After the root node is determined, the mode for 
determining node IDs is started. In this mode, all the 
nodes inform all other nodes of their own node IDs 
determined (broadcast function). 

The own ID information includes the own node 
number, information of the connected position, the 
number of ports, the number of connected ports, the 
parent/child relationships of the individual ports, and the 
tike. 

The node ID number can be assigned from the 
nodes (leaves) each having only one connected port, 
and node numbers = 0, 1, 2,... are assigned to these 
nodes in turn. 

The node that has acquired an node ID broadcasts 
information including the node number to other nodes. 
With this broadcast, it is recognized that the ID number 
is "already assigned**. 

After all the leaves have acquired their own node 
IDs, node ID numbers following those of the leaves are 
assigned to branches. In the same manner as in the 
leaves, the branches that have been assigned node ID 
numbers broadcast their node ID information in turn in 
the assignment order, and finally, the root node broad- 
casts its own ID information. More specifically, the root 
always have a maximum node ID number. 

In this way. node ID assignment for the entire layer 
structure ends, and the network architecture is reconfig- 
ured, thus completing initialization of the bus. 



(Arbitration) 

In the 1394 serial bus, the right of accessing the 
bus is arbitrated prior to data transfer. Since the 1394 

5 serial bus is a logical bus type network in which the con- 
nected devices individually relay the transferred signal 
to send an identical signal to all the devices in the net- 
work, arbitration is required to prevent packet collision. 
With this arbitration, only one node can transfer a signal 

10 at a certain timing. 

As the views for explaining arbitration. Fig. 11A 
shows bus access requests, and Fig. 1 1 B shows a bus 
access grant. Arbitration will be explained below with 
reference to Figs. 1 1 A and 11 B. 

is When arbitration is started, one or a plurality of 
nodes issue bus access requests to their parent node. 
In Fig. 1 1 A, nodes C and F issue bus access requests. 
Upon receiving these requests, the parent node (node A 
in Fig. 11 A) passes (relays) the bus access request to 

20 its parent node. This request is finally delivered to the 
root that performs arbitration. 

Upon receiving the bus access request, the root 
node determines the node that is permitted to access 
the bus. This arbitration can be done by only the root 

25 node. The winning node in arbitration is granted bus 
access. In Fig. 11 B, node C is granted bus access, and 
access by node F is denied. A DP (data prefix) packet is 
sent to the losing node in arbitration to inform it of 
denial. The bus access request of the denied node is 

30 queued until the next arbitration. 

In this way, the node that wins the bus access grant 
in arbitration can subsequently start data transfer. 

A series of operations in arbitration will be 
described below with reference to the flow chart in Fig. 

35 20. 

Each node can start data transfer only when the 
bus is idle. In order to recognize that the previous data 
transfer has ended and the bus is currently idle, each 
node determines that it can start data transfer if it 

40 detects an elapse of a predetermined idle time gap 
length (e.g., a subaction gap) set in each transfer mode. 

In step S401 . it is checked if a predetermined gap 
length according to the data to be transferred such as 
Async data, Iso data, and the like is obtained. Since the 

45 node cannot issue a bus access request required for 
starting transfer unless the predetermined gap length is 
obtained, it waits until the predetermined gap length is 
obtained. 

ff it is determined in step S401 that the predeter- 
50 mined gap length is obtained, it is checked in step S402 
if the data to be transferred is present. If such data is 
present, the node issues a bus access request to the 
root to assure the bus so as to transfer the data. The 
bus access request signal is delivered finally to the root 
55 while being relayed by the devices in the network, as 
shown in Fig. 11 A. If it is determined in step S402 that 
the data to be transferred is absent the control waits for 
such data. 
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If in step S404 the root receives at least one bus 
access request issued in step S403. it checks the 
number of nodes that issued access requests in step 
S405. If the value selected in step S405 is the number 
of nodes = 1 (i.e., only one node issued an access 
request), that node is granted bus access next. If the 
value selected in step S405 is the number of nodes > 1 
(a plurality of nodes issued access requests), the root 
performs arbitration lor determining one node which is 
granted access in step S406. This arbitration is fair one; 
the right of access is evenly assigned to the nodes that 
requested bus access without a specific node always 
gaining bus access in every arbitration. 

In step S407, the flow branches depending on one 
node that is granted access as a result of arbitration of 
the root from a plurality of nodes that issued access 
requests, and losing nodes. In step S408, the root 
sends a grant signal to one node, which has gained 
access as a result of arbitration, or a node, which has 
gained access without arbitration since it is determined 
based on the value selected in step S405 that the 
number of nodes that issued access requests = 1 . Upon 
receiving the grant signal, the node starts transfer of the 
data (packet) to be transferred immediately after recep- 
tion. On the other hand, in step S409 the root sends a 
DP (data prefix) packet indicating an arbitration failure 
to the nodes that have lost in the arbitration in step S406 
and are denied bus access. Upon receiving such 
packet the flow returns to step S401, and the node 
waits until the predetermined gap length is obtained, so 
as to issue a bus access request for transferring data 
again. 

The flow chart in Fig. 20 that explains the flow of 
arbitration has been described. 

(Asynchronous Transfer) 

In asynchronous transfer, data are asynchronously 
transferred. Fig. 12 shows progress of asynchronous 
transfer along with passage of time. The first subaction 
gap in Fig. 12 indicates the idle state of the bus, and 
when this idle time reaches a predetermined value, the 
node that wants to transfer data determines that the bus 
can be used, and executes arbitration for gaining bus 
control. 

When the node is permitted to access the bus as a 
result of arbitration, data transfer is done in the packet 
format. After the data transfer, the node that received 
the packet responds by sending back a reception result 
ack (reception acknowledgement send-back code) for 
the transferred data after a short gap called an ack gap 
or sends a response packet to complete transfer. The 
code ack consists of 4-bit information and 4-bit check 
sum and includes information indicating that data trans- 
fer is successful, busy, or pending. The code ack is 
immediately sent back to the source node. 

Fig. 13 shows an example of the packet format in 
asynchronous transfer. 



A packet has a header field in addition to a data 
field and error correction data CRC, and the header field 
is written with a destination node ID, source node ID, 
transfer data length, various codes, and the like to trans- 
s fer the packet. 

Asynchronous transfer is a one-to-one communica- 
tion from the own node to the destination node. The 
packet transferred from the source node is transferred 
to all the nodes in the network, but each node ignores a 
10 packet with an address other than its own address, and 
only one destination node can read the packet 

Asynchronous transfer has been described. 

(Isochronous Transfer) 

75 

In isochronous transfer, data are transferred iso- 
chronously. Isochronous transfer as the best feature of 
the 1394 serial bus is a transfer mode especially suita- 
ble for transferring data such as multimedia data (e.g., 
20 video data, audio data, and the like) that requires real- 
time transfer. 

In contrast to asynchronous transfer as one-to-one 
transfer, isochronous transfer evenly transfers data from 
one node to all other nodes by the broadcast function 

25 (one-to-many). 

Fig. 14 shows progress of isochronous transfer 
along with passage of time. 

The isochronous transfer is executed at predeter- 
mined time intervals on the bus. This time interval is 

30 called an isochronous cycle. The isochronous cycle 
time is 125 \is. A cycle start packet indicates the start 
time of each cycle, and has a role of performing time 
adjustment of the individual nodes. A node called a 
cycle master transmits the cycle start packet. The cycle 

35 master transmits the cycle start packet indicating the 
start of the current cycle a predetermined idle period 
(subaction gap) after the completion of transfer in the 
previous cycle. The transmission time interval of adja- 
cent cycle start packets is 125 us. 

40 As indicates by channels A, B, and C in Fig. 14, a 
plurality of different packets with different channel IDs 
can be separately transferred within one cycle. With this 
transfer, a plurality of nodes can attain real-time transfer 
at the same time, and the receiving node fetches only 

45 data with a desired channel ID. The channel ID does not 
represent any destination address but merely assigns a 
logical number to data. Hence, a certain packet is 
broadcasted from one source node to all other nodes. 
Prior to packet transfer in the isochronous transfer 

so mode, arbitration is made as in the asynchronous trans- 
fer mode. However, since the isochronous transfer 
mode is not a one-to-one communication mode unlike in 
the asynchronous transfer mode, no ack (reception 
acknowledgement send-back code) is present in the 

55 isochronous transfer mode. 

An iso gap (isochronous gap) shown in Fig. 14 rep- 
resents an idle period required for recognizing the idle 
state of the bus before the isochronous transfer. After an 
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elapse of the predetermined idle period, the node which 
wants to start isochronous transfer determines that the 
bus is idle, and can perform arbitration before transfer. 

Fig. 15 shows an example of the packet format of 
isochronous transfer, and the format will be explained 
below. 

Each of various types of packets assigned to the 
individual channels has a header field in addition to a 
data field and error correction data CRC. The header 
field is written with the transfer data length, channel No., 
various codes, error correction header CRC, and the 
like, so as to transfer the packet. 

The isochronous transfer has been described. 

<Bus Cycle) 

In practical transfer on the 1304 serial bus, both the 
isochronous and asynchronous transfer modes can be 
simultaneously included in a single cycle. Fig. 16 shows 
progress of both isochronous transfer and asynchro- 
nous transfer on the bus along with passage of time. 

The isochronous transfer mode is executed prior to 
the asynchronous transfer mode. This is because the 
isochronous transfer mode can be started by confirming 
a gap length (iso gap) shorter than the gap length (sub- 
action gap) required for starting the asynchronous 
transfer mode. Hence, the isochronous transfer mode is 
executed prior to the asynchronous transfer mode. 

In general bus cycles shown in Fig. 16, the cycle 
start packet is transferred from the cycle master to each 
individual node at the start timing of cycle #m. With this 
packet, the individual nodes perform time adjustment, 
and the node which is to perform isochronous transfer 
arbitrates after an elapse of a predetermined idle period 
(iso gap) so as to start packet transfer. In Fig. 16, chan- 
nels e, s, and k are isochronously transferred in turn. 

Upon completion of all the isochronous transfer 
channels in cycle #m after the operation from the arbi- 
tration to packet transfer is repeated in correspondence 
with the number of assigned channels, isochronous 
transfer is ready to start. 

When the idle time has reached the subaction gap 
that allows the asynchronous transfer, the node which is 
to perform asynchronous transfer determines that it can 
execute arbitration. 

Note that the asynchronous transfer can be per- 
formed during only a period wherein the subaction gap 
for starting asynchronous transfer can be assured from 
the end of the isochronous transfer until the time (cycle 
synch) at which the next cycle packet is to be trans- 
ferred. 

In cycle #m in Fig. 16, isochronous transfer for three 
channels and asynchronous transfer for two packets 
(packets 1 and 2; including ack) are done. After asyn- 
chronous packet 2, since the time (cycle synch) for 
starting cycle rm-1 has been reached, transfer in cycle 
#m ends. 

If the time (cycle synch) at which the next cycle start 



packet is to be transmitted has been reached during 
asynchronous or isochronous transfer, that transfer is 
not forcibly interrupted, and the next cycle start packet is 
transmitted an idle period after the end of that transfer. 

5 More specifically, when one cycle continues over 125 
^s, the next cycle is shortened than the reference cycle 
time of 125 *is. In this manner, the isochronous cycle 
can be extended or shortened with reference to 1 25 ps. 
However, the isochronous transfer is executed to 

10 maintain real-time transfer every cycle if necessary, and 
asynchronous transfer may be postponed to the next or 
subsequent cycle due to the shortened cycle time. 

<Power Switching Control) 

15 

Fig. 3 is a flow chart showing the actual actions, 
operations, and processing of the digital image sensing 
device 117 controlled by the control unit 104 so as to 
allow better understanding of the above-mentioned 

20 actions of the device. 

When the digital image sensing device 117 is 
directly connected to the printer 118 and the power 
switches of the digital image sensing device 1 1 7 and 
printer 118 are turned on, the digital image sensing . 

25 device 117 checks if it can receive power supply from 
the connected cable (step 302). In this case, the control 
unit 104 in the digital image sensing device 117 trans- , 
fers a recognition signal to the printer 1 18 via the data 
l/F unit 107, recognizes the printer 118 based on a 

30 response signal from the printer 1 1 8 with respect to the 
transferred signal, and checks based on the response 
signal if the printer 1 1 8 can supply power. 

If it is determined that the printer 118 can supply 
power, the digital image sensing device 117 cuts off 

35 power supply from the internal battery 1 09 and supplies . . 
electric power supplied from the cable connected to the 
printer 118 to the image sensing device 117 by the 
switching control unit 201 (step 305). More specifically, 
the power supply source tor operating the digital image 

40 sensing device 1 1 7 is switched from the internal battery 
109 of the image sensing device to electric power sup- 
plied via the cable from the power management unit 119 
in the printer 118. 

In step 306, user's operations are done. For exam- 

45 pie, the user selects the image to be printed out. deter- 
mines the output layout, sets the number of sheets to be 
output, performs processing such as color adjustment, 
index print, and the like, and prints out the selected 
image using the digital image sensing device 117 and 

so printer 118. 

Upon completion of operations, the user turns off 
the power switch to turn off the power supply. When the 
digital image sensing device 117 is directly connected 
to the printer 1 18. their power switches are interlocked 

55 by their power management units 108 and 1 19. When 
either of the power switch of the digital image sensing 
device 117 or that of the printer 118 is turned off, the 
power supplies of both the devices are turned off. 
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Hence, in step 307, both the power supply states of the 
digital image sensing device 117 and printer 118 are 
checked. 

When the user does not turn off the power switch, a 
timer 203 in the power management unit 1 08 starts from 
the operation end timing, and measures the non-opera- 
tion time (idling time). When the idling time has reached 
a prescribed time (step 308 - YES), the power detection 
unit 202 detects the remaining charge on the battery of 
the digital image sensing device 117 (step 309). If the 
remaining charge of the battery is larger than a pre- 
scribed value, the power supplies of the digital image 
sensing device 117 and printer 1 18 are turned off. How- 
ever, if the remaining charge on the battery is smaller 
than the prescribed value, a battery charging mode is 
started, and the battery is charged by electric power 
supplied from the printer 1 18 (step 31 0). 

On the other hand, if it is determined that the digital 
image sensing device 1 17 cannot receive power supply 
from the printer 1 18 via the connected cable (step 302 - 
NO), electric power for the digital image sensing device 
117 is supplied from the battery 109. In this case, the 
remaining capacity of the internal battery 109 of the dig- 
ital image sensing device is detected in each operation 
or at a predetermined time interval (step 303). If it is 
detected that the remaining charge of electric power is 
not large enough to transfer image data, an alarm for 
the user, is produced (step 304). This alarm may be dis- 
played on the display 105 of the digital image sensing 
device 1 1 7 or a display (not shown) of the printer 1 1 8, or 
may be printed out onto an output medium of the printer 
118. Furthermore, in order to prevent consumption of 
the battery 109, the digital image sensing device 117 
inhibits the power management unit 108 from supplying 
any electric power- to circuit blocks other than the power 
management unit 108 when no signals are exchanged 
with the printer 118. 

When electric power cannot be received from the 
printer 118, steps 309 and 310 in Fig. 3 are skipped to 
inhibit remaining charge detection and charging of the 
battery 109 of the digital image sensing device 1 1 7. 

When the printer is disconnected from the image 
sensing device, the power supply is reverted from elec- 
tric power supplied from the printer 118 to the battery 
109. 

In the above-mentioned sequence, the digital 
image sensing device 117 and printer 118 are con- 
nected to each other, and the image sensing device 1 1 7 
checks if it can receive electric power from the printer 
118, and switches the power supply in accordance with 
the checking result. In this way, by only connecting the 
digital image sensing device 117 and printer 118, the 
digital image sensing device 117 can receive electric 
power from the printer 118. For this reason, battery con- 
sumption of the digital image sensing device 117 can be 
prevented, and the need for an AC power supply can be 
obviated. 

Upon completion of data transfer to the printer 1 1 8, 



the digital image sensing device 117 may turn off its 
power supply to further reduce consumption power. 

In this case, in place of turning off the entire power 
supply, power supply to blocks other than the power 
5 management unit 108 that controls the power supply 
upon receiving a signal from the printer 118 may be 
stopped. 

In such case, when the printer 1 1 8 is disconnected, 
power supply from the battery 109 is restarted. 

10 

[Second Embodiment] 

Fig. 4 shows the processing flow of the second 
embodiment. This embodiment will be briefly explained 

is below with the aid of this flow chart. This embodiment 
will exemplify a case wherein a digital image sensing 
device and printer are directly connected to each other, 
and the digital image sensing device can receive elec- 
tric power from the printer, as in the first embodiment. 

20 Note that the arrangement of the system of this embod- 
iment is the same as that shown in Figs. 1 and 2. 

When the digital image sensing device 117 is 
directly connected to the printer 118 and the power 
switches of the digital image sensing device 117 and 

25 printer 118 are turned on, the digital image sensing 
device 117 checks if it can receive power supply from 
the connected cable (step 402). This checking is done 
in the same manner as in step 302 in Fig. 3. 

tf electric power can be received from the printer 

30 118, the digital image sensing device 1 1 7 cuts off power 
supply from the internal battery 109 and operates its 
system by electric power supplied from the cable con- 
nected to the printer 118 (step 405). 

The digital image sensing device 117, whose drive 

35 source is switched from the battery to electric power 
supplied from the printer 118, detect the electric power 
amount supplied from the printer 118 using the power 
detection unit 202 in the power management unit 108 
(step 406). The detected electric power amount value is 

40 sent to the control unit 104 having a CPU (not shown). 
The control unit 104 determines an optimal operation 
frequency of the CPU that performs arithmetic opera- 
tions and system control, on the basis of the detected 
electric power amount value. In general, a microproces- 

45 sor requires more power as its operation frequency 
rises. For this reason, in a battery driving mode, the 
operation frequency is set to be lower than that in a driv- 
ing mode using the power supply from the printer. As a 
result, the operation frequency of the CPU is changed to 

so that determined by the control unit 1 04 (step 407). 

Furthermore, the measured electric power amount 
value is supplied to the display control unit 106 to 
increase the brightness of the display 105 on the basis 
of that electric power amount value. As a result, the dis- 

55 play contrast is increased and the visibility of the display 
1 05 can be improved (step 408). For example, if the dis- 
play 105 comprises a liquid crystal panel, the brightness 
of its backlight is increased when electric power is sup- 
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plied from the printer 108. 

If electric power cannot be received from the printer 
108. if the remaining capacity of the battery 109 is equal 
to or lower than a predetermined value, the user is 
informed of such state by means of an alarm display on 
the display 105 of the digital image sensing device 117 
or a printout from the printer 1 18. On the other hand, if 
the battery has a sufficiently large remaining capacity, 
the device is kept operated using the battery 109 as a 
power supply. 

The operations after step 409 are substantially the 
same as those after step 307 in the first embodiment. 
However, in this embodiment when the printer 118 is 
disconnected from the digital image sensing device 
117, the digital image sensing device 1 1 7 reverts its 
power supply to the battery 109, drops the driving fre- 
quency of the CPU, and reduces the brightness of the 
display 105 to attain power savings. 

As described above, one of two cables, i.e., a data 
transfer cable and power supply cable can be combined 
to a single cable, and the need for connection of the 
cable upon direct printing can be obviated. When the 
remaining charge on the battery of the digital image 
sensing device is small, the battery can be charged 
using electric power supplied from the printer. Also, 
functions limited due to problems associated with power 
consumption. e.g., the brightness of the screen of the 
display, the internal image processing operation speed 
of the digital image sensing device, and the like, can be 
improved. 

When the remaining capacity of the battery 
becomes small in the battery driving mode, power sup- 
ply to the display can be cut off to attain power savings. 

As described above, according to the present 
invention, the need for connection of a power supply line 
to the digital image sensing device can be obviated, and 
battery consumption and short battery during data 
transfer can be prevented. 

[Other Embodiments] 

Note that the present invention may be applied to 
either a system constituted by a plurality of equipments 
(e.g., a host computer, an interface device, a reader, a 
printer, and the like), or an apparatus consisting of a sin- 
gle equipment (e.g., a copying machine, a facsimile 
apparatus, or the like). 

The objects of the present invention are also 
achieved by supplying a storage medium, which records 
a program code of a software program that can realize 
the functions of the above-mentioned embodiments to 
the system or apparatus, and reading out and executing 
the program code stored in the storage medium by a 
computer (or a CPU or MPU) of the system or appara- 
tus. 

In this case, the program code itself read out from 
the storage medium realizes the functions of the above- 
mentioned embodiments, and the storage medium 



which stores the program code constitutes the present 
invention. 

As the storage medium for supplying the program 
code, for example, a floppy disk, hard disk, optical disk, 
5 magneto-optical disk, CD-ROM, CD-R, magnetic tape, 
nonvolatile memory card, ROM, and the like may be 
used. 

The functions of the above-mentioned embodi- 
ments may be realized not only by executing the read- 
to out program code by the computer but also by some or 
all of actual processing operations executed by an OS 
(operating system) running on the computer on the 
basis of an instruction of the program code. 

Furthermore, the functions of the above-mentioned 
75 embodiments may be realized by some or all of actual 
processing operations executed by a CPU or the like 
arranged in a function extension board or a function 
extension unit, which is inserted in or connected to the 
computer, after the program code read out from the 
20 storage medium is written in a memory of the extension 
board or unit. 

As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood - 
25 that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended* 
claims. 

According to the invention, a power supply for an 
image sensing device is obtained from a printer to pre- 

30 vent consumption of the battery. When the image sens- 
ing device is connected to the printer, a power 
management unit checks if electric power can be sup-* 
plied from the printer. When electric power can be sup- 
plied from the printer, the power management unit 

35 switches the power supply from the battery to a power ; 
supply receiving/supplying unit that receives electric 
power from the printer. In this case, if the remaining 
capacity on the battery is small, the battery is charged 
by electric power from the printer. Also, the luminance of 

40 a display unit is increased, or the operation frequency of 
a control unit is raised. On the other hand, when electric 
power cannot be supplied from the printer, the power 
management unit switches the power supply to the bat- 
tery. In this case, the power management unit reduces 

45 consumption power by decreasing the luminance of the 
display unit or reducing the operation frequency of the 
control unit. 

Claims 

50 

1. An image input/output system built by connecting 
an image output device (118) and an image input 
device (1 17),characterized by: 

55 said image , output device (118) outputting an 

image signal received from said image input 
device (117), and supplying electric power to 
said image input device (1 1 7), and 
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said image input device (1 17) being connected 
to said image output device (1 18) via a connec- 
tion cable to transmit image data to said image 
output device (118) and to receive the electric 
power supplied from said image output device s 
(118), and having a power supply unit (109), 
and a power supply control unit (108) for deter- 
mining whether to receive the electric power 
from said image output device (1 18), for, when 
it is determined that said image input device 10 
(1 17) can receive the electric power from said 
image output device (118), using the electric 
power from said image output device (118), 
and for, when it is determined that said image 
input device (1 1 7) cannot receive the electric 15 
power from said image output device (118), 
using electric power from said power supply 
unit (109). 

The system according to claim 1, wherein said 20 
power supply unit (109) comprises a rechargeable 
battery, and said power supply control unit also 
detects a remaining charge on said battery and 
charges said battery using the electric power sup- 
plied from said image output device (1 1 8) when the 25 
remaining charge on said battery is not more than a 
predetermined value. 

The system according to claim 2, wherein said 
image input device (117) further comprises means 30 
(201) for determining if no operation input has been 
made for not less than a predetermined period of 
time, and when it is determined that no operation 
input has been made for not less than the predeter- 
mined period of time, said power supply control unit 35 
(108) re-charges said battery. 

The system according to claim 2, wherein when it is 
determined that said image input device (1 1 7) can- 
not receive the electric power from said image out- 40 
put device (118), said power supply control unit 

(108) detects a remaining charge on said battery 

(109) , and when the remaining charge on said bat- 
tery is not more than a predetermined value, said 
power supply control unit (108) outputs a message 45 
indicating an insufficient remaining charge. 

The system according to claim 4, wherein said 
image input device (117) further comprises a dis- 
play unit (105) for displaying the message. so 

The system according to claim 5, wherein said 
image input device (117) further comprises display 
control means (106) for, when said power supply 
control unit (108) determines that the remaining ss 
charge on said battery (109) is not more than the 
predetermined value, adjusting brightness of a dis- 
play on said display unit (105) in correspondence 



with the remaining charge. 

7. The system according to claim 5, wherein when the 
remaining charge on said battery (109) is not more 
than the predetermined value, said power supply 
control unit (1 08) stops power supply to said display 
unit (105). 

8. The system according to claim 5, wherein when 
said image input device (117) can receive electric 
power from said image output device (118), said 
display control means (106) makes the display on 
said display unit (105) brighter than when said 
image input device (117) is driven by the electric 
power from said power supply unit (109). 

9. The system according to daim 1, wherein said 
image input device (117) further comprises means 
(202) for, when said image input device (117) can 
receive the electric power from said image output 
device (118), measuring a supplied electric power 
amount, and optimizing an arithmetic operation 
speed of an image processing operation of said 
image input device (117) in accordance with the 
obtained electric power value. 

10. The system according to daim 1. wherein said 
image input device (117) and said image output 
device (118) further comprise power switches, and 
said power supply control unit (1 08) turns off power 
supplies of both said image input device (117) and 
said image output device (118) when said power 
switch of one of said image input device (1 1 7) and 
said image output device (1 1 8) is turned off. 

11. The system according to daim 1, wherein said 
image input device (117) and said image output 
device (118) further comprise power switches, and 
said image output device further comprises a power 
supply control unit (108) for turning off power sup- 
plies of both said image input device (117) and said 
image output device (118) when said power switch 
of one of said image input device (117) and said 
image output device (1 18) is turned off. 

12. The system according to daim 1, wherein said 
power supply control unit (108) turns off a power 
supply (1 09) of said image input device (117) when 
data transfer to said image output device (118) is 
complete. 

13. The system according to daim 1. wherein said 
power supply control unit (108) cuts off power sup- 
ply (109) to the respective units (101-109) of said 
image input device (1 17) except for said power sup- 
ply control unit (109) when data transfer to said 
image output device (118) is complete. 
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14. The system according to claim 1, wherein said 
image input device (117) and said image output 
device (1 18) are connected via an interface comply- 
ing with IEEE1 394. 

5 

1 5. An image input device characterized by comprising: 

connection means connected to an external 
apparatus which exchanges data with a con- 
nected device, and can supply electric power to 10 
the device; 

a power supply unit (109); and 
a power supply control unit (1 08) for checking if 
electric power can be received from the exter- 
nal device, for, when it is determined that the is 
electric power can be received from the exter- 
nal device, using the electric power from the 
external device, and for, when it is determined 
that the electric power cannot be received from 
the external device, using electric power from 20 
said power supply unit (109). 

16. The device according to claim 15, wherein said 
power supply unit (109) comprises a rechargeable 
battery, and said power supply control unit (108) 25 
also detects a remaining charge on said battery 
and charges said battery using the electric power 
supplied from the external device when the remain- 
ing charge on said battery is not more than a prede- 
termined value. 30 

17. The device according to claim 16, further compris- 
ing means for determining if no operation input has 
been made for not less than a predetermined 
period of time, and wherein when it is determined 35 
that no operation input has been made for not less 
than the predetermined period of time, said power 
supply control unit (108) re-charges said battery 
(109). 

40 

18. The device according to claim 16, wherein when it 
is determined that the electric power cannot be 
received from the external device, said power sup- 
ply control unit (108) detects a remaining charge on 
said battery (109), and when the remaining charge 45 
on said battery (109) is not more than a predeter- 
mined value, said power supply control unit (108) 
outputs a message indicating an insufficient 
remaining charge. 

so 

19. The device according to claim 18, further compris- 
ing a display unit (105) for displaying the message. 

20. The device according to claim 19. further compris- 
ing display control means (106) for, when said 55 
power supply control unit (108) determines that the 
remaining charge on said battery (109) is not more 
than the predetermined value, adjusting brightness 



of a display on said display unit (105) in corre- 
spondence with the remaining charge. 

21. The device according to claim 19, wherein when 
the remaining charge on said battery (109) is not 
more than the predetermined value, said power 
supply control unit (109) stops power supply to said 
display unit (105). 

22. The device according to claim 19, wherein when 
the electric power can be received from the external 
device, said display control means (106) makes the 
display on said display unit (105) brighter than 
when the image input device is driven by the elec- 
tric power from said power supply unit (109). 

23. The device according to claim 15, further compris- 
ing means (202) for, when the electric power can be 
received from the external device, measuring a 
supplied electric power amount, and optimizing an 
arithmetic operation speed of an image processing 
operation of the image input device in accordance 
with the obtained electric power value. 

24. The device according to claim 15, wherein the 
image input device and the external device further 
comprise power switches, and the power supply 
control unit (108) turns off power supplies of both 
the image input device and the external device 
when said power switch of one of the image input 
device and the external device is turned off. 

25. The device according to claim 15, wherein said 
power supply control unit (108) turns off a power 
supply (109) of said image input device when data 
transfer to the external device is complete. 

26. The device according to claim 15, wherein said 
power supply control unit (108) cuts off power sup- 
ply to the respective units of the image input device 
except for said power supply control unit (108) 
when data transfer to said external device is com- 
plete. 

27. The device according to claim 15, wherein said 
connection means complies with IEEE1394. 

28. A method of controlling an image input device 
(117), which has a power supply unit (109), is con- 
nected to an external device, and is driven by, elec- 
tric power supplied from one of said external device 
and said power supply unit (109), characterized by 
comprising: 

the determination step (302, 402) of checking if 
electric power can be received from the exter- 
nal device; and 

the power supply control step (304, 405) of 
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using the electric power from the external 
device when it is determined that the electric 
power can be received from the external 
device, and using electric power from said 
power supply unit (109) when it is determined 
that the electric power cannot be received from 
the external device. 

29. The method according to claim 28, wherein said 
power supply unit (109) comprises a rechargeable 
battery, and said method further comprises the full 
charging step (310, 413) of detecting a remaining 
charge on said battery when it is determined in the 
determination step that the electric power can be 
received from the external device, and re-charging 
said battery using the electric power supplies from 
the external device when the detected remaining 
charge is not more than a predetermined value. 

30. The method according to claim 29, further compris- 
ing the step (308, 41 1) of determining if no opera- 
tion input has been made for not less than a 
predetermined period of time, and wherein the full 
charging step (310, 413) includes the step of re- 
charging said battery when it is determined that no 
operation input has been made for not less than the 
predetermined period of time. 

31. The method according to claim 28, wherein said 
power supply unit (109) comprises a rechargeable 
battery, and said method further comprises the dis- 
play step (303, 304; 403, 404) of detecting a 
remaining charge on said battery when it is deter- 
mined in the determination step that the electric 
power can be received from the external device, 
and outputting a message indicating an insufficient 
remaining charge to a display unit when the 
detected remaining charge is not more than a pre- 
determined value. 

32. The method according to claim 31 , further compris- 
ing the display control step (408) of adjusting bright- 
ness of a display on said display unit (105) in 
correspondence with the remaining charge when it 
is determined in the determination step (302, 402) 
that the remaining charge on said battery (109) is 
not less than the predetermined value. 

33. The method according to claim 31, wherein power 
supply to said display unit (105) is stopped when it 
is determined in the determination step that the 
remaining charge on said battery is not less than 
the predetermined value. 

34. The method according to claim 31 , wherein the dis- 
play on said display unit (105) is made to be 
brighter than when the image input device is driven 
by electric power from said power supply unit (1 09), 



when it is determined in the determination step 
(302, 402) that the electric power can be received 
from said external device. 

5 35. The method according to claim 28, further compris- 
ing the step (406, 407) of measuring a supplied 
electric power amount when it is determined in the 
determination step (302, 402) that the electric 
power can be received from the external device, 

10 and optimizing an arithmetic operation speed of an 
image processing operation of the image input 
device in accordance with the obtained electric 
power value. 

15 36. The method according to claim 28, wherein the 
image input device and the external device further 
comprise power switches, and power supplies of 
both the image input device and the external device 
are turned off when said power switch of one of the 

20 image input device and the external device is 
turned off. 

37. The method according to claim 28, wherein a power 
supply (109) is turned off when data transfer to the 

25 external device is complete. 

38. The method according to claim 28. wherein power 
supply to the respective units ( 1 0 1 -1 07) except for a 
power supply control unit (108) is cut off when data 

30 transfer to the external device is complete. 

39. The method according to claim 28, wherein the 
image input device and the external device are con- 
nected according to IEEE1394. 

35 
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